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Abstract 


Panulirushomarus is an economically important spiny lobster that is widespread through the Indian Ocean in the 


southern part of Tamilnadu, India. The aim of the study is to analyze the presence of proteins in chitin and chitosan 


obtained from the shells of crustacean Panulirushomarus. The Quantification of the proteins was determined using the 


Bradford method and the associated proteins were analyzed by using the SDS PAGE analysis. The Biopolymers chitin and 


chitosan were studied by using XRD. 
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Introduction 


Biopolymers are natural polymers that are abundantly 
available and extractable from natural sources. Some of 
them such as cellulose, starch, chitin and chitosan possess 
high potential that can be biologically and chemically 
synthesized into wide range of material applications [1]. 
Capture based aquaculture showed that Lobsters (both 
spiny and slipper varieties) act as the most important 
natural resources of Gujarat. The development of sea cage 
culture was adopted for the development of mud spiny 
lobster, Panulirus polyphagus [2]. The anticancer property 
of microbial pigment prodigiosin, isolated from Serratia 
marcescens, a marine crustacean, found to be against 
human cervix carcinoma cells. They showed dose 
dependent inhibition of cell proliferation and apoptosis 
activity against the Hela cells [3]. Chitin and chitosan are 
valuable marine biopolymers, recovered from the shrimp 
wastes, in the shrimp processing industry of Vietnam. It is 
estimated that 200,000 metric tons are produced per 
year. The obtained chitin and chitosan are characterized 
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by their purity and functional properties. The polymers 
show good quality with low residual ash and protein 
content (<1%) [4]. Scygonadin is an anionic antimicrobial 
peptide recently identified from the seminal plasma of 
crab Scylla serrata. It inhibited the growth of Micrococcus 
luteus, E. coli, P. aeruginosa, S. aureus and Streptococcus 
pyogenes. The peptide was approximately a 43-kDa fusion 
protein and was highly stable and active [5]. Crustacean 
shell wastes are a rich source of astaxanthin, which is the 
pigment responsible for their orange-pink coloration. 
Crustaceans are able to modify some carotenoids such as 
beta carotene and transform them into astaxanthin. 
Crustacean haemocytes play important roles in the host 
immune response including recognition, phagocytosis, 
melanization, cytotoxicity and cell to cell communication 
[6]. Spiny lobsters (Palinuridae) are one of the most 
commercially important groups of decapod crustaceans 
that are usually inhabitants of hard substrates associated 
with coral reefs, rocky shores and _ boulder-strewn 
bottoms. There are eleven extant genera of spiny lobsters. 
Panulirushomarus which has a wide distribution in the 
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Indo-West Pacific region is the most dominant species 
along the southwest and southeast coasts of India. P. 
homarusis having three recognized sub-species. They are 
P.-homarus-homarus, P. homarusmegasculptus and P. 
Homarusrubellus [7]. The objectives of the present study 
are to detect the presence of proteins in chitin and 
chitosan from the shells of P. homarus. 


Materials and Methods 


Sample Collection 


The Spiny lobsters were collected from a local fish 
landing Centre at Chinnamuttam, Kanyakumari and South 
India and brought to the laboratory. The spiny lobsters 
were identified as Panulirushomarus. The samples were 
weighed and packed into the airtight containers. 


Extraction of Chitin and Chitosan 


The obtained lobster shells were washed thoroughly 
with distilled water and dried in an oven to constant 
weight at a temperature of 35°C. Then a 100g shell of 
Panulirushomarus was taken for the extraction process. 
The extraction method was based on the standardized 
protocol [8]. 


Demineralization: Demineralization 20gm of sample 
powder was demineralised with 300ml of 2N HCl or 24 
hours with constant stirring and thus filtered. The filtrate 
was again washed with distilled water and filtered till the 
liquid showed neutral pH. The filtrate was then dried in a 
vacuum dryer and weighed. 

Deprotenization: The sample was then deprotenized 
with 300ml of 1N NaOH at 80°C for 24 hour with constant 
stirring. The NaOH was exchanged intermittently and the 
sample was washed with distilled water every time before 
adding fresh NaOH. After 24 hour the sample was filtered. 
The sample filtrate was washed as before and dried. 
Deacetylation: Chitosan was extracted from 
Panulirushomarus lobster. Chitin through deacetylated 
following the method of (Taga et al., 1984). Briefly, chitin 
was deacetylated with 40% NaOH, heated for 6hrs at 
110°C in constant stirring then 10% acetic acid was added 
to the sample and stored for 12hrs at room temperature 
with constant stirring. The dissolved sample was re 
precipitated by adding 40% NaOH to pH 10. The sample 
was then dialyzed by deionized water to a pH of 6.5 and 
centrifuged at 10,000 rpm for 10minutes and freeze dried 


Estimation of Proteins using Bradford Method 


Bradford method (9) was used in this study to estimate 
the protein in chitin and chitosan. This technique was 
based on the binding between the protein in the sample 
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solution and the Coomassie Brilliant blue G-250 dye in the 
Bradford reagent. The standard bovine serum albumin 
(BSA) solution (stock solution= 1mg/mL) of various 
series of concentration (20ug to 100ug) was taken and 
made up to 1mLwith distilled water in test tubes. The 
unknown samples, 1- 5ul, were taken and made up to 
1mLdistilled water. 2.5ml of Bradford reagent was added 
to each tube. After 2min optical density at 595nm was 
read using an_ ultraviolet- visible (UV-Vis) 
spectrophotometer (Which one?). The standard graph 
was plotted as X axis representing BSA standard protein 
concentrations and Y axis represents the OD at 595nm of 
the standard. From this graph the protein concentration 
of unknown sample was calculated at different aliquots of 
samples (20ul to 100ul). 


SDS-PAGE Analysis 


In this study, SDS-PAGE was used to analyze the 
presence of protein. The gels, which had the thickness of 
0.75 mm, had two parts: the stacking gel (5 % 
polyacrylamide) and the separating gel (12 % 
polyacrylamide). This kind of gel had the separating 
resolution range between 15 and 60 kDa. The purpose of 
the stacking gel was to concentrate proteins before 
passing through the separating gel, therefore resulting in 
shaper protein bands. 


Preparing the Working Solutions 


Solution A (Acrylamide stock solution), 100 ml: 29.2 g 
acrylamide, 0.8 g bis-acrylamide and add water to make 
up 100 ml. 


Solution B (4 x Separating gel buffer), 100 ml: 75 ml 2M 
Tris-HCl (pH 8.8), 4 ml 10 % SDS and 21ml water. 


Solution C (4 x Stacking Gel Buffer), 100mL: 50 ml 1M 
Tris-HCl (pH 6.8), 4 ml 10 % SDS and 46 ml water. 


Preparation of the Gel 


The formulation of gels used in this study was 
described in Table 1. 


Reagents 12% separating 5% stacking 

gel gel 

Solution A 4ml 2.3ml 

Solution B 2.5 ml 0.67ml 
Solution C - 1ml 
Milli Q water 3.5ml 4.8ml 
10% APS 50 ul 30 ul 
TEMED 5 ul 5 ul 


Table1: Amounts of reagents for making 2 gels. 
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Preparing Samples and Operation of SDS-PAGE 


The prepared protein extracts were diluted to make a 
final concentration of 1 mg/ml, and then mixed with the 
loading dye. An amount of 15 or 20 ug of each protein 
mixture was introduced into the wells. The Precision plus 
dual stain protein marker 10 - 250 kDa (Bio-Rad, USA) 
was also added to one of the wells as a reference to 
estimate the molecular weight of the separated protein 
bands. The apparatus was run into two stages: stage 1 
with 80 voltages in 20 minutes to have the proteins 
settled in the stacking gel, and stage 2 with 180 voltages 
in 50 minutes to separating the protein solution. 


After the run was completed, the gels were removed 
from the glass plate assembly and put in the Coomassie 
blue stain solution for 10 minutes with shaking and then 
washed in the destain solution for 3 hours till the protein 
bands were visible as dark blue bands against a 
transparent background. The gels were then scanned 
their images and saved in computer for later analysis. 


XRD 


The prepared samples was characterized by X-ray 
diffraction (XRD) technique using an X-ray diffractometer 
(Bruker Germany, D8 Advance, 2.2 KW Cu Anode, Ceramic 
X-ray) with CuKa radiation (k = 1.5406 A ° ‘). The 
measurement was in the scanning range of 5-70 at a 
scanning speed of 50s-1. 


Results 


In the present investigation the chitin and chitosan 
extracts were prepared from marine spiny lobster 
Panulirushomarus. From the Figure 1 and Figure 2 the 
quantity of proteins present in chitin and chitosan of 
marine lobster Panulirushomarus using Bradford method 
was observed In Figure 3 the protein profile of the spiny 
lobster chitin and chitosan is associated proteins were 
identified using SDS-PAGE analysis. 


The molecular eight of the protein such as 205 KDa and 
29 KDa were analyzed. The Figure 4 explains the XRD 
pattern of chitin prepared from lobster shells illustrates 8 
characteristic broad diffraction peaks and highest peak 
observed at second peak shows the high intensity. The 
Figure 5 denotes the XRD pattern of chitosan prepared 
from lobster shells waste illustrates 15 characteristic 
broad diffraction peaks and the highest peak was 
observed at fifth peak shows the high intensity. 
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Concentration of samples 20pl - 180pl 


Figure1: Estimation of proteins in chitin using Bradford 
method. 


OD at 595nm 


Concentration of samples 20pl - 180pl 


Figure 2: Estimation of proteins in chitosan using 
Bradford method. 


290KDa 


Lane1, Lane2, Lane3 Chitin Lane4, Lane5, Lane6 Chitosan 
Figure 3: SDS-PAGE analysis of Chitin and chitosan 
associated proteins in Panulirushomarus. 
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Counts 


(Coupled TwoTheta/Theta) 


2Theta (Coupled TwoTheta Theta) WL= 1.54060 


Index Name Scan Angle d value Net Intensity | Gross Intensity | Rel. Intensity 
0 Peak#1 A.raw#1 26.491 3.36188 117 488 11.40% 
1 Peak#2 A.raw#1 29.732 3.00245 1025 1397 100.00% 
2 Peak#3 A.raw#1 31.89 2.80403 70.8 412 6.90% 
3 Peak#4 A.raw#1 36.23 2.47744 107 399 10.40% 
4 Peak#5 A.raw#1 39.955 2.26751 188 483 18.40% 
5 Peak#6 A.raw#1 43.4489 2.25465 163 457 15.90% 
6 Peak#7 A.raw#1 49.489 2.07924 150 426 14.60% 
7 Peak#8 A.raw#1 49.341 1.84549 120 373 11.70% 
Peak List 


Figure 4: XRD analysis of chitin in marine lobster Panulirushomarus. 


(Coupled TwoTheta/Theta) 
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Index Name Scan Angle d Value Net Intensity |Gross Intensity| Rel. Intensity 
0 Peak #1 B.raw #1 19.304 4.59431 255 671 18.40% 
1 Peak #2 B.raw #1 19.291 4.59749 265 682 19.20% 
2 Peak #3 B.raw #1 23.147 3.83955 134 464 9.70% 
3 Peak #4 B.raw #1 26.302 3.38563 83.9 381 6.10% 
4 Peak #5 B.raw #1 29.562 3.1928 1381 1688 100.00% 
5 Peak #6 B.raw #1 32.011 2.79371 118 406 8.60% 
6 Peak #7 B.raw #1 36.092 2.48657 151 379 10.90% 
7 Peak #8 B.raw #1 39.559 2.27628 264 495 19.10% 
8 Peak #9 B.raw #1 43.3 2.08788 188 402 13.60% 
9 Peak #10 B.raw #1 43.351 2.08554 177 392 12.80% 
10 Peak #11 B.raw #1 47.684 1.90565 235 453 17.00% 
11 Peak #12 B.raw #1 48.47 1.87657 330 549 23.90% 
12 Peak #13 B.raw #1 57.478 1.602206 97 260 7.00% 
13 Peak #14 B.raw #1 60.981 1.51815 78.7 229 5.70% 
14 Peak #15 B.raw #1 64.784 1.4379 55.9 213 4.00% 
Peak List 


Figure 5: XRD analysis of chitosan in lobster Panulirushomarus. 


Discussion 


Crustaceans compose a large, ancient and diverse 
animal group that includes many _ well-known, 
commercially exploited members, such as shrimp, crab, 
crayfish, and lobster. AMPs or proteins are one of the 
major components of the innate immune defence and are 
ubiquitously found in crustaceans [9]. Wild and cultured 
lobsters harbour a diverse bacterial flora which includes 
the dominant generas like Aeromonas, Pseudomonas, 
Bacillus, E.coli, Salmonella and Vibrio. These organisms are 
having the ability to produce enzymes. These enzymes are 
produced during the utilization of certain nutrients such 
as proteins; lipid and carbohydrate extracellular lipases 
[10]. In Panulirusjaponicus, digestive proteinase was 
highly active at pH 7.5. But in Norwegian Lobster 
Nephropsnorvegicus, three proteases were identified in 
SDS-PAGE including digestive cathepsin D1 [11]. In this 
present study zymogram showed the presence of chitin 
and chitosan in the shells of marine Lobster 
Panulirushomarus based on the bands on SDS-PAGE with 
the molecular weight of 29kDa. The crystal structures of 
chitin and chitosan are characterized by XRD 
measurements. The XRD is a valuable tool to calculate the 
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chiin and chitosan size. Previous studies in the crab the 
range of chitin and chitosan was from 10 mm. These 
observation with the results of other studies that the 
diffracted intensities were recorded from 20° to 40°C at 
the spherical structure. It reported that XRD pattern 
obtained for chitin and chitosan showed number of 
bragg’s reflection [12]. The present study shows that 
degree of deacetylation, bulk density, and water binding 
capacity of chitin and chitosan in the shell extracts of 
Panulirushomarus. 


Conclusion 


The marine spiny lobster Panulirushomarus have 
biopolymers like chitin and chitosan with associated 
proteins. The highest amounts of proteins are found in the 
chitin and chitosan. The biopolymers could be used as the 
sources for the drug discovery. 
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